The influence of acid demineralization on surface characteristics of black carbon and its sorption for pentachlorophenol.
Acid treatment is a routine demineralization process to obtain black carbon (BC), but there has been little systematic research about its influence on BC's characteristics. In this study, elemental analysis, SEM, FTIR, and Boehm titration were used to investigate that effect. Our results showed that the acid treatment had little influence on the sorption of fly ash and soot to pentachlorophenol (PCP), but it greatly increased the sorption of rice chars to PCP. There were two competing effects of acid demineralization on the adsorption capacity of BC. On one hand, it increased the amount of the acidic functional groups, which decreased the adsorption capacity. On the other hand, it increased the surface and pore volume of BC and caused the emergence of hidden carbon enclosed by minerals, which in turn increased the sorptivity significantly. Especially for rice chars (600°C), after acid treatment, their surface area increased from 3.52 to 235 m(2) g(-1) and the sorption capacity coefficient increased from 2.12 to 4.10.